Introduction
Gestational diabetes mellitus (GDM) is a kind of diabetes that is first identified in pregnancy with an increase in blood glucose level (1) . GDM is accompanied by maternal and neonatal complications, also usually disappears after birth, but the mother and child are prone to develop type II diabetes for the rest of their lives. The prevalence of GDM is on the rise, followed by increased type II diabetes (2, 3) . Using new criteria in an international multi-center study, 18% of pregnancies were accompanied by GDM (3) . An incidence of 3.4% for GDM was reported in Iran (maximum and minimum levels to be 18.6 and 1.3%, respectively), which is in line with the report in Kermanshah, Iran as well as the results of the systematic review (4-6).
Although the increased incidence of GDM has caused serious concerns for the health system around the world (7), there is strong evidence suggesting that a proper management can yield better results for the mother and child (8) . Hence, women should receive education on diabetes self-care according to national standards after diagnosis and based on their requirements (9) . The self-care approach was evaluated to diabetes changes during 1970-1990 from the patient's passive participatory approach to patient's empowerment and active participation in management of their disease (10) , an approach we expect to occur in providing healthcare to mothers with GDM. With regard to GDM increase rate, few studies have been performed on each domains of self-care in gestational diabetes. The need for a new insight into the necessity of self-care educational program for GDM along with the current approach of the international community made the researchers in this study to carry out a systematic review to evaluate the effect of self-care educational/training interventions on GDM.
Methods
The research question in this study was: What is the effect of self-care education interventions on pregnancy outcomes in women with gestational diabetes versus routine training and services?
Strategy of search
Educational interventions included those performed with educational, teaching, instructional, training or counseling methods in the self-care domains of GDM. At baseline, using mesh and keywords of several articles, the keywords compatible with the research objectives in English and Persian. The keywords were searched in the educational resources information center (ERIC), Clinical Key, Cochrane, Scopus, PubMed, and ISI databases as well as Iranian databases, including Magiran, SID and Iran Medex until Jan 2017. Advanced search was carried out in the PubMed database using the operators AND/OR, keywords derived from the MESH and studies related, and limitations of the clinical trial articles without time limitations. With finding more relevant keywords, such as "self-care education", "self-care education /training" and "gestational diabetes", search done in other databases (English and Persian). Keywords were gestational diabetes mellitus, diabetes pregnancy, self-care, self-management, education, training.
Selection of studies
The articles were screened by their titles and abstracts. The studies conducted on the women diagnosed with GDM were selected for analysis. The inclusion criteria consisted of articles with a relevant subject, a randomized clinical trial method, a full text and written in English or Persian language, determining the research question with PICOS model, the precise design of a randomized controlled clinical trial, without limitation of print time, paper or dissertation approved in academic centers. The educational interventions on self-care by every member of the healthcare team, by every educational/training method, in group or individuals were included in the study. Further, the studies with interventions approved by the ethical committee of research were selected for analysis. For grey literature, Persian dissertations and unpublished researches through the National Library of the Islamic Republic of Iran and the Iranian Institute of Science and Technology (Iran Doc) and library resources of the universities as well as the WHO and Iranian Center of Clinical Trials Registration were searched. For English dissertations and unpublished researches we searched various sources, including the http://dissertation.com/ site, as well as the WHO and US Center of Clinical Trials Registration. All stages of assessment of the quality of articles were carried out by two independent researchers. In the case of disagreement between the reviewers, a third reviewer refereed the articles.
Validity assessment of articles
CONSORT checklist (11) , JADAD scale (12, 13) and Cochrane handbook (14) were used to evaluate the validity of articles. CONSORT checklist was first used to assess the quality of the selected papers, out of which only two articles were found to have less than half of the items. JADAD scale is scored from 0 to 5 according to the probability of bias in the sampling process, sample loss and correct blinding. Studies with a score of ≥3 have a good quality (12, 13) . In addition, different kinds of bias defined in Cochrane handbook were used to assess the internal validity of articles (14) . The external validity of the articles was also analyzed, and the papers with participants representing the target population as well as the samples randomly accessible from the population were selected for analysis. In most of the studies, the participants included those referring to the clinics and university hospitals from others prenatal clinics or offices.
Risk of bias
In the selection bias, the random sequence generation item was evaluated to be at low risk due to the use of one random replacement method in all studies. As for allocation concealment, 14 articles were assessed to be unknown and 6 articles were evaluated to be at low risk. In examining the performance bias, the blinding of participants and personnel was found to be unknown in 15 articles and at low risk in 5 articles. As for detection bias, all cases were found to be at low risk. In attrition bias, 4 papers were reported to be at high risk and 16 papers were at low risk. In reporting bias, due to the presence of all primary and secondary results in the report, all papers were evaluated to be at low risk. (Table 1 ). The quality of 35% of articles was found to be poor due to probability of bias in designing the interventions and the effect of absence of blinding of personnel and participants. Bias was possible to occur in the studies using self-reporting scales with no blinding of participants. However, absence of blinding had a low impact on the results in most studies carried out on objective scales like blood glucose levels or maternal and neonatal results, and the rest of studies were assessed to be at a good level of quality. 
Results
From 5508 articles found, 3267 articles remind after excluding the repetitive ones. In the search for the theses, two English and one Persian thesis were found. The titles and abstracts of the articles were then studied and those irrelevant to the research objectives were excluded and the full text of the relevant and probably relevant articles along with their references were evaluated to include other possible sources in the analysis. The articles lacking the full text (10 articles) were excluded due to the absence of adequate information in the abstract. After excluding the abstracts, non-clinical trials and studies irrelevant to the self-care educational/training interventions (32 articles), 34 articles remained. Of these, the clinical trials without randomization were excluded from the study (14 articles). Finally, 20 articles with educational/training approach remained three in Persian and the rest in English language. The algorithm of analysis is indicated in Fig.1 . The outcomes under analysis comprised of knowledge level, self-care behaviors, glycemic control, neonatal, maternal, and obstetric results. Table 2 illustrates the features of the selected papers. This systematic review included 20 studies on 2698 women with GDM (1354 in intervention group and 1344 in control group). The intervention providers in these studies comprised of nurses, nutritionists and counselors, pharmacologists, doctors, midwives, and sports physiologists. Interventions were performed on different domains of knowledge, lifestyle modification, nutritional modification, physical activity, relaxation and blood glucose self-monitoring. 
Characteristics of studies

Self-care education
Only one study was found to have complete educational content about self-care education (15) .
The effects of this intervention on self-efficacy and self-care behaviors were observed in these studies (15, 16) . Assessment of the impact of self-care training, a significant difference was found in the total score of self-care and its domains consist of adher to diet, drug use, physical activity, and blood glucose self-monitoring (15) . Moreover, an increased score showed for self-care and its three dimensions (16) .
Knowledge development
Although most of the interventions presented a kind of education in different domains of selfcare, few studies had been done to enhance the participant's knowledge (17) (18) (19) (20) . Several interventions were found to have improved the knowledge level (17, 19, 20) or health promotion behaviors (18). Interventions were performed over one (17, 18) or three training sessions (19, 20) . The maternal or neonatal outcomes, except for preterm birth (17) , showed no significant difference between groups (17,18).
Lifestyle education
The maximum number of articles obtained was related to lifestyle interventions, a total of 7 articles being included in the study (21) (22) (23) (24) (25) (26) . Nutritional education and sports training were the basis of these articles. Glycemic control with a significant reduction of fast blood sugar (FBS) (22, 23) , blood glucose two hours postprandial (22) (23) (24) (25) and hemoglobin A1c (HbA1c) (22, 26) was seen in these interventions. In a study, lack of significant difference of FBS (26) and abnormal HbA1c was reported (25) . Lack of difference in maternal and neonatal outcomes (21, 25, 26) were some of the findings of these studies.
Exercise interventions
In this study, the exercise interventions with educational/training approach were included (27) (28) (29) (30) . In exercise interventions, aerobic fitness improvement, exercise attitude, exercise intention and cardiovascular fitness (27, 30) , as well as contradictory results, were observed with regard to the effect of resistance exercise on the number of patients requiring insulin and prescribed insulin dose (28, 29) . These interventions did not have a significant impact on glycemic control (28, 29) .
Nutritional interventions
The majority of interventional studies in this domain compared various diets in GDM, and only three studies were found to have educational approach (18, 31, 32) . The nutrition education intervention with dietary approaches to stop hypertension (DASH) performed significantly reduced FBS and serum insulin level of blood (31) . However, teaching the practical guidelines of nutrition, compared with conventional nutrition training and diets, showed no significant difference in glycemic control or other maternal or neonatal outcomes (32) .
Mental health interventions
No study was found with exactly this title in the searches. Relaxation training through Benson method in the study improved glycemic control and systolic blood pressure (33) . The self-care education intervention carried out significantly reduced perceived stress by proposing problem troubleshooting, using problem-solving skills and group discussion strategies and presenting the experiences of other mothers in coping with their disease and problems (15) .
Blood glucose self-monitoring
The studies on blood glucose measurement mostly concentrated on three domains of measurement times, comparison of self-monitoring with regular blood glucose monitoring system and use of telemedicine. The only educational/training intervention assessing the effect of blood glucose self-monitoring on self-efficacy and outcomes of pregnancy in GDM was conducted (34), revealing no significant difference between groups in blood glucose control.
Discussion
Numerous studies have been carried out around the world on self-care in type I and II diabetes, but the position of this approach is still not recognized in the management of GDM. Improvement of the self-care behaviors reported in a limited number of studies (15, 16, 35) is indicative of the efficacy of and necessity of these interventions. The importance of self-care education and training in GDM not only helps the management of disease and reduction of maternal and neonatal complications but also will reduce the risk of maternal and neonatal type II diabetes in the upcoming years in the case of persistent changes in the lifestyle of people. Increasing the knowledge level is one of the basic foundations of every self-care educational/training program. Evidently, this stage should be more taken into account in less developed societies. In lifestyle studies, the interventions compatible with national cultures such as use of yoga or approaches like mindfulness eating (22, 23, 25) in Asian countries. This approach recommended by international organization (36, 37) . In exercise interventions, common characteristics, and to some extent different from other interventions, were seen, including low number of participants, considering fetal health approval in addition to maternal health in inclusion criteria, considering all known principles of exercise in pregnancy, supervised sessions and necessity of blood glucose measurement before starting exercise (27) (28) (29) (30) . The insignificant difference in obstetric results or glycemic control in these studies (38-41) might be due to small sample size. The mechanism of exercise effect on GDM was similar to type II diabetes and stated that exercise probably increased sensitivity to insulin (42) . There was more tendency to use physical activities and exercise simultaneously to manage GDM over the past few years. As for the educational interventions studied, a significant increase in nutritional knowledge, improved FBS, serum insulin level, glycemic control and quality of life were observed (19, 25) . Most of the available nutritional guidelines were on types I and II diabetes, and no specific instructions were designed for GDM (32) . Studies on different diets in GDM are being conducted, and no definite results have been obtained so far.
In fact, reducing stress and improving the psychological status of individuals can be the incidental effects of every education and training.
The results of the limited existing studies (15, 20) were the same as those of other studies (35, 43) . Reducing stress and promoting the mental health were the positive effects of these interventions, which could favorably enhance glycemic control by decreasing the stress hormones and promoting the sense of self-efficacy (15, 20, 35, 43) . Mental health care is necessary for the mothers diagnosed with GDM. In spite to result of another study (34) , if we accept the blood glucose self-monitoring includes two sections of test performance and blood glucose model management, its position and role in the management of disease will be established.
Conclusion
There are few articles with educational/training or counseling approach to self-care in GDM than in type I and II diabetes. The existing studies have been carried out on various populations around the world, with different approaches, at various centers with limited number of samples. Despite these limitations and difficulty of interventional studies on pregnancy, their common findings can be acceptably generalized considering the homogeneity of participants, including gender, age (reproductive age), gestational diabetes, lack of other important diseases and referral to diabetes clinics of university centers. Thus, based on the homogeneity of participants and effective results of self-care interventions, especially lifestyle ones, self-care guide and guidelines can be developed for GDM. Although low number of studies or samples in some self-care domains were some limitations of this study, this study was the first to assess the need for self-care education in GDM.
Ethical considerations
Ethical issues (Including plagiarism, informed consent, misconduct, data fabrication and/or falsification, double publication and/or submission, redundancy, etc.) have been completely observed by the authors.
review. This study was derived from a Ph.D. dissertation in Reproductive Health at Shahroud University of Medical Sciences.
